S2

TIMES Dissociation Constant (K d ) Estimation
From the analytical model of our previous work [1] , the measured signal of TIMES system can be represented as Before reaction, the initial protein and ligand concentration are assumed to be x and y, respectively. After the equilibrium is reached, we have
Solving z from (S4),
To obtain ‫ܭ‬ ௗ , we can try the following special cases for x and y:
By adding the same amount of protein and ligand to the buffer (i.e. x=y)
By adding a fixed amount of protein and twice the amount of ligand to the buffer (i.e. y=2x):
By adding only protein to the buffer without ligand (i.e. y=0):
By adding only ligand to the buffer without protein (i.e. x=0):
As a result, the dissociation constant K d can be obtained by solving Equations (S7), (S8). Also,
we can obtain the "temporal response" of protein, ligand, and protein-ligand complex,
represented by ‫ܩ‬ ሺ‫ݐ‬ሻ, ‫ܩ‬ ሺ‫ݐ‬ሻ, and ‫ܩ‬ ሺ‫ݐ‬ሻ, respectively.
S4
CFD Computations
The mass transfer equation, which consists of convection and diffusion, coupled with the surface adsorption are simplified in 2-dimension as shown in Figure S1 : The dimensionless parameters listed in Table S1 are introduced to scale the equations (Equations (S9)-(S15)): Figure S1 . Schematics of a microfluidic channel. Protein solution of concentration, C A0 is injected into a microchannel of the height, h. 
S5
The scaled form of governing equation is,
The scaled form of the surface reaction is, 
MD Simulations
Of the amino acids, arginine (Arg) and lysine (Lys) are protonated, glutamate (Glu) and aspartate (Asp) are deprotonated, and histidine (His) is treated neutral, resulting in a net charge of +8e at S6 pH 7. The N and C termini remained upcapped. Time integration is performed with leap-frog algorithm using a time step of 1 fs. Berendsen thermostat at 298 K is used. The particle mesh
Ewald summation is adopted to calculate long-range electrostatic interactions with a cut-off distance of 1.2 nm for the separation of the direct and reciprocal spaces. A spherical cut-off at 1.2 nm is imposed on Lennard-Jones interactions. The long-range dispersion effect is also calibrated.
Structre Analysis Figure S2 . Structural variance characterized by RMSD between pure lysozyme (pdb code: 1AKI) and lysozyme in lysozyme-NAG complex (pdb code: 3TXJ). The structures were taken from protein data bank. Protein of the complex was taken as a reference. The region (atom# 514-587)
is indicated with red arrows. Note: atom number is only for heavy backbond atoms.
